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@) Resumen: 

Procedirniento de obtenci6n de una pasta de co- 
lageno, 

Comprende: apelambrar cortezas de cerdo con 
Na 2 5/NaSH/Ca(OH) 2 , iavar y tratar con un a- 
cido comestible produciendo cortezas hinchadas; 
tratamiento similar para pieles de vacuno; lavar e 
higienizar intestinos de vacuno, cerdo, polio, pavo 
u otros animales e hincharlos tratindolos con un 
a*cido comestible; tratarniento similar para pieles 
de avesj' lavar, tratar con acido y posteriormente 
lavar uno o una nte^cla de los components an- 
terior^' hasta tin pH de 2-3; anadir agua y uno o 
varies aditivos a la pasta obtenida anteriormente 
para obtener una pasta con pH 2.7-3,3; arnasar 
v uniformizar la pasta; pasarla por un molino cc- 
loidal y por un srstema de rodillos y amasarla en 
una amasadora de pa (as a vacio* 
Aplitacion para fundas de salchiehas. 





F10.2 
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DESCRIPCION 



La. present e invencion se encuadra dentro 
del campo tecnico de la obtencidn de pasas de 
colageno a partir de serrajes de vacuno, cortezas 
de cerdo, pieles de ave e intestines de cualquiera 
de estoa U Otro$ animales, 

Dichas pastas, por extrusion y coagulacion 
proporcionan fundas para salchichas de diverse 
caracterfsticas, a buen precio. 

Hasta hace poco tiempo, todaa las palates 
que describian procedimientos de fabricad6u de 
pastas de colagcuo para producir inediante ex- 
trusion y coagulaci6n fundas para salchichas o 
ernbutidos debian utilizer tejido colagenico pro- 
cedente de ganado vacuno, y principal, y casi ex- 
dusivamente, el' tejido colagenico era el setraje 
obtenido de la piel. 

Recientementc han aparecido patentes que se 
refieren a la ufcilizacitfn do pieles de cerdo para la 
preparacion de las pastas de colageno. 

Asi la patente USA n° 4,196.223 describe 
un proceso para hacer fundaa para salchichas 
C"")y ernbutidos hinchando piel de cerdo con acido 
^"clorMdrico y triturando y homogeneizandola 
hasta formar una pasta exfcrusionable* Pero sin 
embargo la pasta resulta muy poco funcional, y 
las fundas son muy quebradizas y d£bilcs. 

La patente Canadiense ji° 695*243 describe 
otro proceso para hacer tula pasta coiagenica a 
partir tamhien de piel de cerdo pero no para obte- 
ner fundas por extrusion sino para sumergir pro* 
ductos en la pasta* 

Otra patente USA, la n* 4*615,889 permite, 
con el procedimiento que describe, obtener fun* 
das para salchichas y ernbutidos que reunen me- 
jores caractensticas que las de la Patente USA 
n q 4.196,223, Wezcla en diferenfees proporciones 
su pasta coiagenica de aerraje de vacuno son otra 
pasta coiagenica* procedente de piel de ccrdo -que- 
ha sornetido a tin tratamiento salino, Inmersidn 
en solucitfn concentrada en NaCl y constante agi- 
tation durante 24 horas, seguido de otra etapa de 
tambien 24 horas con mas NaCl anadido, y qOn- 
tinua durante rnis dias en succsivas etapas hasta 
ser lavadas las pieles, hinchadas con acido y lava- 
das de nuevo para extraer las subatancias solubles 
^ en agua/acido de la piel 

Finalrnente las pieles de cerdo son picadas y 
mezcladas con una preparacion de serrajes de va- 
cuno. y de esfca'ruezcla se qbtierie la pasta final 
para su extrusion y coagulacion. 

Sin embargo el anterior procedimiento es me- 
jorado sustanciahnente por el de la presente in- 
vencion, Aquel es enormemente largo en bu du- 
racidn. Prescnta cl gran inconvenicntcmcnte de 
no eliminar totalmente el peso, espccialmente la 
parte de lasraices, que luego si la peKcula de ex- 
trusion es fina, jjrovocan rayaduras en la pelfcula. 
Utiliza NaC! 7 citrato sodico y limtta la proportion 
de la parte de cerdo en la meacla a un maximo de 

La presente inveneton pcrmite obtener, utili* 
zando serrajes de vacuno> cortezas de cerdo, pie- 
les de ave e intestinos de cualquier de estos ani- 
mal es y de ofcros, unas pastas colagenicas que 
por extrusion y 'coagulacion proporcionan fundas 
para salchichas con un amplio abanico de carac- 



terfsticas diferentes en cuanto a la rapidez y forta- 
leza de la coagulacion cn salmuera y a ia fortaleza 
y flexibilidad de la funda final* Los predos> habi- 
tuahnente mas bajo de las cortezas de cerdo, las 

5 pieles de ave y los intestinos permiton conseguir, 
ademas, que el producto final sea mas barato. 

Dependiendo del tipo de salchichas, compo- 
sicidn, longitud, grosor de su velocidad de ex- 
truai6n, y del modo como vaya a ser cocinada 

10 (coccion, fritura se elegiran unas proporcio- 
nes de components adecuadas, 

Prescindiendo de pieles de aves y de intestinos, 
so puede variar el vacuno y el cerdo desde 100% 
y 0% hasta el 0% y el 100% respectivamente. La 

15 adicidn de intestinos se hace habitualmente sin 
igualar el total de serrajes mas cortezas. Y las 
pieles de aves no superaran habitualmente el 50% 
de la surna de los otros componentes. 

Las cortezas de cerdo, los intestinos y las pieles 

20 de aves sc preparan por procedimientos no consi- 
deradoa anterionnente para este fin. 

A contiiiuacion, se hace una description de la 
forma de preparar las pieles e intestines. 
Prtvaraci6n de la piel de cerdo 

25 Se parte de recortes de piel de cerdo obtenidas 
de salas dc despieco, aunque tarnbie'n se puede 
partir de pieles enteras como las que se trabajan 
en tenerias. 

Loa recortes preferidoa son los del lomo del 
30 cerdo. El porcentaje en grasa de la piel depende 
de las aonas del cuerpo de donde proceden, pero 
pueden alcanzar un 30%. Este porcentaje con- 
vendra rebajarlo hasta niveles que dependen de la 
relation de mezcla cerdovacuno, que sc va a uti- 
35 lizar, pudiendo ser el porcentaje de grasa mayor 
cuando la relacidn cerdo/ vacuno es menor. No 
interesa un porcentaje final de grasa superior al 
6%. 

La piel se ha de conseguir limpia de rcstos 

40. . de _r.ar.na-y .ron. Jum^roporcSrLde^risa.adecuada. 
para el crapleo que se le va a dar. Para todo ello se 
utilizar&n descortczadoras mccanicas trabajando 
a la presion adecuada. 

No es imprescmdible emplear cortezas frescas. 

45 Pueden utilizarse cortezas saladas y tarnbien cor- 
tezas congeladas, pero en cualquier caso no lie- 
varan nmgun aditivo tdxico (naftalinas, plaguici- 
das, antibi6ticos t etc.) 

Es muy importante para la obtencion de 

5Q un buen producto final la elimitiacidn tobal, in- 
cluidas las raices, de los pelos, cosa que, solo 
mecanicamente, no es posible de conseguir. 

Para ello, cs preciso proccder a un tratamiento 
quimico de npelambrado que climine cl pclo en 

55 su totalidad, cuidando que ninguno de los com- 
ponentes del tratamiento puede dejar residues 
tdxicos no eliminables. 

Este proceso es clasico y esta basado en la ut- 
lizaci6n de sulfuro y sulflildrato s6dtcos en medio 

60 aicalino de hidrdxido de calcio, 

La dosificacidn del (OH) 2 Ca, Na 2 N, NaSH, la 
temperatura del agua y el tiempo de rodada se 
adaptaran en casa caso para conseguir junto con 
la eliminaci6n del pelo la separacion de la mayor 

65 parte de la grasa pudiendose rebajar ^sta hasta un 
porcentaje final habitual de un 2% aunque podria 
ser mayor {15% para algunas aplicaciones concre- 
tadas). 
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Una vez eliminados el pelo y una parte de la 
grasa se lavaran las cortezas del cerdo y se pro- 
cedera a darles un tratamiento con Na^SC^ en 
medio tamponado entre pH 7,0 y 9,0 para oxidar 
cl S" y SH- y eliminarlos de modo inocuo, acidu- 5 
landa a conti'nuaci6n y comprobando la auseuda 
de cal, suifuros y sulfhidratos, 

Posterionhcnte, sc lavan con agua corricntc 
hasta ausencia de incremento apreclabie de con- 
ductividad del agua de aalida respecto de la de 10 
entruda en ooutaeto, con agitaci6n ? con las pieles. 

Se proeedera entonces a la adicion de una 
soluci6n diluida de un acido (cftrico, lactico, 
acetico^) 0 inezcla de aeidos, que provocara un 
hiucliamiento de las cortesas, y quedurdn a un pH 15 
final de 3,5 a 4,0. 

Se panar&n entonces las corfcezas hinchadas 
por una maquina troceadora que habra de hacer 
trofcos mas largos que anchos de Unas dimensio- 
nes aproximadas de 4 x 2 cm 2 y se quedaran en 20 
camara de refrigeraei6n hasta la etapa final de la 
separaci6n. 

Preparation de la pid de vacuno 

Se parte de pieles enteras de vacuno tambien 
es poaible utilizar cruponea, faldas 0 cuellOS de 25 
serraje a los que se haya hecho seguir un proceso 
semejante alj.que se describe a oontinuaeidn para 
piele3 enteral 

Las pielesfpucden ser frescas o conservadas con 
NaCl. Se hajde evitar absolutamente utilniar pie- 30 
les conservadas con plaguicidas, antibioticos, naf- 
talinas, etc, 

Se proeedera a un tratamiento qumiieo de ape- 
lambrado que elimine el pelo en su totalidad, 
segtin interesa para el aprovechamiento para cur- 3$ 
tidon de la rnitad superficial exterior pero evi- 
tando absolutamente todo compucsto que pvdiera 
dejar residuos toxicos. Los productos qufmicos 
que se Utilicen sexan fund am cut al men te Na^S, 
NaSH, Ca(OH), etc.^y, en general, cualquiera 40 
util y no t6xico y tal que tras el apelambrado 
scan facilmente eliminables en su totalidad, Se 
apttcara un proceso clasico dc apelambrado, va- 
riando los porcenfcajes de compuesfcos qtnmicos, la 
temperatura y proporcidn de agua y ei ttempo de 45 
rodada segun los tipos de pieles que se utilicen 
(20 a 30 kg., 30 a 40, 6 40 a $0 kg.). 

Las pieles pasan entonces a ser descarnadas dc 
los restos dejearne y grasas de la eara interna y 
luego son divididas en dos laminae, mis o raenos 50 
equivaleitte en grosor segun el uso que se pretenda 
dar a las dos' partes. 

Para el fin que rio ocupa solo sc toman las 
laminas interferes 6 serraje al que hay quo some- 
ter a continuation a un proceso de desulfurado, 55 
desencalado y piquelado, 

El desulfurado y el desencalado se puede ha- 
cer por proceclirnientos dasicos, cuidando en todo 
momento de no anadir compuestos inapropiados 
para el fin de consume en alimentation que sc 60 
pretende dar el colageno de los serrajea, Se u ti- 
ter* Na^S0 3l (NH^S0 4| NH 4 C1, HC1, HaSOa 
y acido lactico. 

Se realisara principalmente un analisis de 
comprobacidn de ausencia de restos de S=, como cs 
puede ser empleando acetato de plomo o plumbito 
s6dico, y un indicador de eliminacidn de restos de 
calcio, como puede ser la fenolffcaleina. 



)4 4 

Es precise hacer suficientes lavados de los se- 
rrajes hasta que no aumente apreciahlemente la 
conductlvidad del agua en la salida respecto de la 
entrada en contacto agitado con aquellos. 

A continuacidn sobre los serrajes lavados 
se procederaa a un piquelado con un acido 
(clorhidrko, lactico, cftrico, aedtico...) o mezclas 
de ellos, en soluciia diluida y rodando y repo- 
sando los serrajes hasta que haya un pH entre 3,5 
y 4,0 en cualquier punto de cualquier serraje, 

Se sacarin del bombo, se pasardn por una 
muquina troceadora que hard trozos mis largos 
que anchoa, de dimensions* aproximadas de 4 x 
2 cm 2 y se guardaran en cainara de refrigeracion 
hasta la etapa final de la preparation. 
Preparation /«i tripos 0 intestines 

Los intcstinos o tripas frcacas de vacuno o 
cerdo o polio 0 pavo., se lavan en maquinas apro- 
piadas a este fin, hasta que se consigue dejarlo li- 
bres de contenidos intestinales, Por procedimicn- 
nos manuales y/o mecanicos convienc separarlos 
de la grasa externa adherida de inodo que esta no 
rebase el 20% del peso total. 

Se lavan las tripas cn agua con hipoelorito 
sdcUco, (550 ppro), para reducir la contami- 
nation bacteriana, tanto por su exterior como 
por el interior, hasta conseguir unos recuentos 
prdcticamente nulos, 

Se trocean las tripas hasta longitudes preferi- 
blemente no inferiores a 10 cm, y se sumergen 
en solucidn hasta 2 N de Na OH a tempcratura 
arnbiente, rnanteniendo una agitaci6n suave du- 
rante no mas de 12 Uoras, Se retira la solucipn 
alcalina, se lava con agua durante 15 minutos 
y se sutnergen en solucion diluida de un acido 
(lactico, acetico, citneo), 0 mezcta de algunos de 
ellos donde se mantienen en agitacidn suave du- 
rante no mas de 12 horas. Se retira la soluti6n 
alcalina, se lava con agua diluida de un Acido 
(lactico, acetico, cftrico), o ruczcla dc algunos dc 
ellos donde se manfeiene en agifeaci6n suave du- 
rante no rnas de 48 horas. 

A continuacidn se elirrnna el exceso de acido y 
se lavan con agua la$ tripas hinchadas. 

Se tomard la cantidad adecuada para las ca~ 
racterfsticas que se pretenden conferir a pasta 
final de colageno inediante la aditi6n y mezcla de 
esta materia a las ya citadas; serrajes dc vacuno 
y carinas "de cerao; 

La adicidn de intestinos permite ob tenet unas 
fundas para salchichas con una mayor resistencia 
mccanica, unido a una enorme plasticidad, 
Preparation dc las pides dc aves 

Las pieles de aves (polio, pavo.o) proviamente 
limpiadas por completo de plumas son introdu- 
cidas en un bombo donde se les anade una so- 
lucion de hipoelorito sodico (500 ppm) y se las 
tiene rodando durante el tiempo neccsario para 
la pr«ictica climinacion de contaminacion baste- 
riana. Sc viertc la solucidn y se lavan las pieles 
con agua corriente, en movimiento, durante 30 
minutos al menos, 

Se vierte el agua y se afiade una solucion de 
NaOH hasta 2 N cn la que con agitacidn suave 
sc rnanticnen las pieles hasta un maximo de 36 
horas. 

A continuacidn se vierte el Hqujdoy se lava con 
agua durante 30 minutos mfnimo* Se introduce en 
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el bombo una solucidn acuosa de hasta el 10% de 
un acido (lactico, citrioo, ace'tico O una mezcla 
de algunos de ellos, y con agitacidn suave han de 
permanece las pieles no mis de 48 horas. 

Se vierte la solution dcida y se lava el cxceso 
de acido con agua corricntc hasta un pH compren- 
dido entre 2,3 y 3,0. 

Se extraen lag pieles lavadaa e hinchadas del 
bombo y se trocean hasta un tamano de 4 x 2 cm 2 
aproxirnadamente y se guardan en refrigeration 
entre 0 y 5 e C. 

Mezcla de preparados de picks 

Dependiendo de la composttidn de las salchi- 
chas para las que $e vayan a hacer las fund as, de 
su tamano (longitud, grosor), dc la velocidad de 
extrusion que se qui era dar asi como de algun pro- 
ceso posterior diferente, y dependiendo tambien 
del modo de cocinado que se aplieara antes de ser 
comidas (cocci6n, fritura .,.) se harA una mezcla 
adecuada de los preparados intormedios de sexraje 
de vacuno, cortcza de cerdo, intestines y pieles de 
aves para cada caso, 

Estos component es (que no necesariamenfcc e$- 
("~\aran los cuatro.en todas las ocasiones, sino que 
hasta en algun caso interesara. que sea solo una 
el presente) tie introduciran en un bombo donde 
se procedera a un ultimo proceso de lavado con 
agua corriente, durante un mfnimo de 24 boras 
rodando hasta ausencia de incremcnto de condu- 
ctividad entre el agua de entrada y de salida que 
no se deba al acido o acidos que las impregnan, 

Posteriormente se extraera el agua y se adicio- 
nara un acido o mezcla de acidos (laetico, effcrico, 
acetico „,) mediants concentrados, hasta el 20% 
y se tendra en agitatidn durante hasta 48 bo- 
ras, Se retirara entonces el h'quido acido y se 
lavara con agua el exceso hasta que los trozos co- 
lagenicos fcenga un pH entre 2,3 y 2,8, Tomada 
una porridn represent ativa de la mezcla de tro- 
zos colagcnicos, se picara en una cortadora para 
a continuation analizar los porcentajes de hume- 
dad, grasa y prdtema con analizadores rapidos. 

En base al analisis obtenido de la mezcla de 
material colagenico, se calcularan las cantidades 
de agua y aditiyos que habra que anadir y que se 
afiadiran seguidamcutc* Como aditivos se optara, 
(^dependiendo de las caracteristicas que se pretcn- 
^- dan conseguir, entre celulosa, hidcoxipropilcelul- 
oaa, hidroxipropilmctilcelulosa, alginato sddico, 
carboximetilcelulosa, mefcilcelulo$aj alginato de 
propilenglieol o mezcla de algunas de ellas, como 
sustancia espesanfcc, en una proportidn de hasta 
cl 10%, Se optara entre glucosa, sacarosa, lac- 
toaa, fructosa o mezcla de algunas de ellas como 
acclcrantcs dc la coagulation, en una proportion 
de hasta cl 5%. Sc optara entre sorbitol, manitol, 
propanediol o mezcla dc algunos de ellos como 
sustancia plastificante en una proporcion de hasta 
el 5%* Se anadira la cantidad neccsaria de acido 
(acetico, lactico/ cftrico, clorhfdrico) o mezcla de 
ellos para que la pasta final fcenga pH entre 2,7 y 

Todos los matcriales incorporables al material 
colagenico sojurtairan.con este en una amasadora, 
anadiendo parte del agua en forma de hielo picado 
para que la pasta de colageno al final del proceso, 
no tenga una 'temperatura superior a los 18°C. 
Se amasara y unifonnizara la mezcla durante un 



tiempo no menor de 30 minutos. Y se pasara 
por un molino coloidal con una primera placa de 
agujeros de diametro no inferior a 5 mm. 

Queda, en este punto, una masa suficiente- 

5 mente hpmog^nea y con un grano de material go- 
lag&uco adecuado para pasar por un sistoma de 
rodillos que lamina los granos colagenicos sin re- 
cortar innecesariainente las h'bras de colageno, 
Se conaiguen de este mode unas h'bras de 

10 colageno suficient entente largaa que propordonaii 
una alta funcionalidad a la pasta final, 

A continuacidn se introduce la pasta en una 
amasadora de palas a vacio donde se mantiene 
durante no memos de 10 minutos en action* Con 

15 la ext racoon del aire ocluido en la pasta y con 
el amasado se incrementa la visco3idad notable- 
mente respecto de la situaci6n anterior* 

Cuando se trabaja con serrajes de pieles de 
vacuno de pesos superiors a los 40 kg- es conve- 

20 niente anadir a las etapas antes descritas otras, de 
paso de la pasta a la salida de los rodillos por un 
homogeneizador con posibilidad de fcrabajar ha$ta 
a 400 kg/cm* para climinax lo$ posibles grumos 
que hubiere de los serrajes de anirnalcs mayorcs, 

25 Despues vendria la etapa de amasado y extraccidn 
de aire, 

En el homogeneizador, las fibras son acor- 
tadas, pero la mayor fortaleza de las fibras co« 
lagenicas de animales may ores compensa el acor- 
30 tamiento, y la funcionalidad de la pasta es acep- 
table para determinadas aplicaciones. 

Tambien para aigunas aplicaciones que requie- 
ren menor fortaleza en la funda final se podria 
utiHzar este proceso suprimiendo el paso por los 
35 rodillos para serrajes de pieles de cualquier peso. 

Es importante seiialar que en ningdn mo- 
mento del proceso la temperatura de la masa ha 
de superar los 18 9 C, 

Como complemento de esta descripci6n se 
40 acompanan Unas hojas de dibujos en las que, con 
caracter ilustrativo y no limitativo, se ha repre- 
sentado lo siguiente: 

Fig. It Vista en ataado en la que sc muestra 
la disposition de los rodillos de la laininacidn de 
45 ia masa. 

Fig. 2: Vista en planta del mismo intrumento, 

Haciendo referenda, a estas figuras podemos 
ver como el conjunto de rodillos cst£ formado por 
las dos parejas de rodillos 1 y 2. Los rodillos 
so 1 so disponen con una separation maxima entre 
ellas de 1 mm. y poseen un estriado longitudinal 
helicoideJ en el sentido de eje de giro y con unas 
marcas transversal es 3. 

Los rodillos 2 tienen una separacidn maxima 
55 de 0,25 tin y su superfide es lisa, 

La separacidn entre rodillos es regulable, 

En los siguicntes ejemplos se hace una des- 
cripcidn detallada y prccisa del modo de llevar a 
la pr^ctica la hwenden. No obstante, debe en- 
00 tenderse que estos ejemplos se dan a tftub me- 
ramente ilustrativo y no restrictivo de aicance de 
protecci6n de la invention, cl cual viene delimi- 
tado exclusivamente por la Nota Reivindicativa 
adjunta. 
6S Ejemplo 1^ 

Preparation de las pieles y intestinos; 

Cerdo 

Se parte do rccortes frescos de corteza de cerdo 
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de la. parte do lomo, que con ajuste de la descor- 
teaadora se procurd que tuvieran un contenido en 
grasa del 10%* 

Se introdujeron los recortes de corteza de 
cerdo en un^bombo, con.otras sustancias, calcu- 
lando respecto del peso de las corfcezasn 

100% .deaguaa25°C 
1 4% ' de SNa2 

2% de SHNa 

8% de Ca(OH) 2 

y se rodd segun la pr&ctica habitual hasta total 
elimination del pelo, tambien de raiz L lo que ocu- 
rri6 antes dc las 36 horas. Se podria anadSr Caolfn 
en un 10% para facilitar el depilado, pudiendo re- 
ducir entonces el agua hasta un 50%, 

Una vez comprobada la desaparicidn del pelo 
se procedid, en banes nuevos a desulfurar y de- 
sencalar las cortezas, tambien por procedhnientos 
conocidos. 

Sc lavarqn las cortezas con un 200% de agua, 
a tcmperatura arnbientc, con 1% de C1H durante 
una hora, hasta ago tar el acido siendo el pH final 
de a-proximadamcnte g^Q, 

Se dispuso otro bano de 100% agua a ternpe- 
ratura ambiente y 

2,0% de Na^SOa 

1,4% de (NH4) 3 (S0 4 ) 

0,7% de NH 4 C1 

1,5% deHCl 

tamponado con lactato amonico a un pH de 4,0, 
Sc rod6 durante no menos de 1 hora y se vertid 
el liquido* 

Se lavd de nucvo dos veces con agua a tcm- 
peratura ambiente.. Se detuvo el lavado cuando 
se apretid ausencia de incremento aprcciablo de 
conductividad en el agua de salida respecto dc la 
de entrada. 

Se comprobd ausentia de anion sulfuro con 
acetato de plomo< 

A continuation se aciduld con una mezcla de 
acido clorhidrico y acido lactico en solutiones di- 
luida al 2% de acido clorhfdrieo y al 4% de Stido 
lactico, hasta un pH en el interior de la corteza 
de 3,5 a3J,'v 

Se extrajo y troced todo el material de corteza 
de cerdo a diihensioncs aproximadas de 4 x 2 cm 2 , 

Vacuno 1 

Se procedio con pieles de vacuno de un peso 
eomprendido entre 30 y 40 kg, a un proceso equi- 
valente y scmejante al descrito antes para cortezas 
de cerdo, 

Una vez logrado el apciambrado de las pieles 
se proeedid al desearnado y a la divisidn del cucro 
del serraje. 

Se tomaron para muestreo los serrajes enteros, 
a los que se aphed un tratamiento semejante al 
descrito antrcs para las cortezas de cerdo hasta 
que se obtuvieron tro&os pequenos rectangulares 
de sqrraje lavado y acidulado* 

Intestines 

So partid de intestinos de cerdo frescos, lava- 
dos interio y exteriormente y troceados, conserva- 
dos en sal cotnun durante 3 di'as en refrigeration. 



Se introdujeron en un bombo dondc fueron la- 
vados de !a sal y, posteriormente, se les rodd du- 
rante 1 hora eon un 200% de agua a ternperatura 
ambiente con hipoclorito s6dico (500 ppm). 

5 Se vertid el Hquido y se anadid otra carga de 

200% de agua a ternperatura ambiente y NaOH 
en solucidn IN y se mantuvo una rodada intermi- 
tente (5 minutos rodando, 25 minutos en reposo 
durante 12 boras). 

10 Se retird la solution alcalina, se lavd con un 

200% de agua un par de veces rodando 15 minu- 
tos cada vez, y se anadid un 200% de una mezcla 
de acidos acetico y lactico al 5% en agua. Se man- 
tuvo durante 36 horas con rodadura intermitente 

15 (5 minutos rodando, 25 minutos en reposo). Se 
retird la solucidn adda y se lavd con un 200% de 
agua dos veces con radada de 15 minutos cada 
vez. 

Pieles de aves 

2Q Se parti6 de pieles de pavo Umpias de plumas 
y restos carnicos congeladas. Teas una desconge- 
lacidn sufiaente se introdujeron en un bombo con 
agua a tcmperatura ambiente (200%) y; hipoclo- 
rito sddico (500 pp™) y se rodd el conjunto du- 

2B rante 1 hora, Se retird el Kquido y se anadid otra 
carga de agua (200%) a ternperatura ambiente y 
NaOH en solution IN y se rodd durante 18 horas 
mtermitentemente (5 minutos rodando, 25 minu- 
tos en reposo). Se retird la solucidn alcalinay se 

30 lavo dos veces con agua (200 %) a ternperatura 
ambiente rodando durante 15 minutos cada vez, 
Se anadid otra carga de agua (200%) a ternpe- 
ratura ambiente y una vnessela de acidos aceticos 
y laetico al 5%. Se mantuvo durante 36 horas con 

35 rodada intermitente (5 minutos rodando, 25 mi- 
nutos en reposo), Sc vertid el liquida y se lavd de 
nuevo con agua (200%) dos veces, 

Se extrajeron las pieles lavadas y aciduladas y 
se trocearon hasta un tamano equivalente a 4 x 2 



40 



cm* 



Teniendo preparado el materia! colagdnico, la- 
vado e hinchado con acido, de las cuatro proce- 
dendo: serrajes de vacuno, corteaas de cerdo, 
intestinos de cerdo y pieles de pavo se realizaron 
45 las siguientes mezclas como cjemplos. 
Ejemplo 1 (a) 
Se tomd un: 

50% de serrajes 

5$ 35% de cortezas de cerdo 

10% de intestinos 

5% de pieles de pavo 

55 y se introdujeron en una amasadora con el agua 
necesaria (agu& + hielo) anadiendo como aditt- 
vos carboximetilcelulosa (1% sobre produefco fi- 
nal), dextrosa 0,3% sobre producto final, propa- 
notriol 0,3% sobre producto final. 

60 Tras 2 horas de amasado en ambos sentidos 
alternativamente por tiempos de 30 minutos, se 
fue pasando la pasta por un coloidal con placas 
con agujeros de S y 5 mm respectivamente. 
Del molino coloidal se hizo Uegar la pasta 

65 semitriturada a la tolva de alimentucidn de la 
inaquina de rodillos descrita anteriormente, con 
una separacidn de 1 mmy 0,50 mm respectiva- 
mente en el primero y segundo pasos. 
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Posteriormenfce se amaso a vado la pasta du- 
rante 10 minutos y se empaquetri en cajas para 
su envio a las plantas de extrusidn. 

El anaUsis de la pasta de coldgeno di<5 un 
4,1% de protefaa, 0>(>% de grasa, pH 3,1 y se uti- 
lize para extrusionar sabre nalchichas finas tipo 
Frankfurt. 
Ejemplo 1 (b) 
Se tonid: 

60% de cortesa de cerdo 
35% * de serraje de vacuno 
5% de mfcestinos 

y cauio aditivoa se utiliz6 mefcil celuiosa de baja 
viscosidad G;5%> dexfcrosa 0,4% y sorbitol 0,7%, 
La preparation fue sernejante a la descrita en 
e1 Ejempto 2(a) satvo en que se pasd la pasta 



10 



IB 



2D 



por una homogeneizadora despues de pasar por 
la m&quina de rodillos. 

Se obtuvo una pasta con el siguiente analisis; 
protefna 3,9%, grasa 1,8%, pH 3,0 y se utilise para 
extrusionar sobre salchichas gruesas tipo Viena. 
Ejemplo 1 (c) 
Se tomd: 

90% de intestines 

10% de corteaa de cerdo 

y como aditivos se utiliztf celuiosa hasfca un 2%, 
dextrosa 0,5% y propanotriol 0,5%. 

La preparaci6n fue semej&nte a la del Ejemplo 

Se obtuvo una pasta colagenica con 4,3% de 
protefna, 2,5% de israsa, pH 2,9 y se utiliasd para 
extrusionar sobre salchichas gruesas. 



o 
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RBIVINDICACIONES 

I. Procedimiento de obtencion de una pasta 
de colageno/ caracterifcado porque eomprende 
las siguientes etapas reaiizadas todas ellas a una 5 
temperatura inferior a 18* C. 

a) somctcr corteaas de cerdo de peso no su- 
perior a 100 kg. en canal , limpias de res- 

tos de came y con una proportion en grasa 10 
de hasta un 30% como rnucho, a un trata- 
miento de apelambrado con abjeto de eli- 
minar totalmente los pelos y sus raices al 
tientpo que $e reduce $u contenido en grasa 
hasta un 2-15%, realiaado con sulfuro y 15 
sulfhidrato s6dicos, en medio alcalino de 
hidrtfxido ealcico, seguido de lavado con 
agua y tratamiento con Na2S03 en un me- 
dio tamponado para oxidar el $r* y el SH- 
y posterior acidulation y, a contmuadon la- 2 0 
vado con agua corriente y adici6n de una so- 
lucion dilujda de uno o mas acidos comesti- 
bles para provocar el hinchado de las corte- 
ssas hasta un pH final de 3 a 4; y finalmente 
troceado de las corteza$ hincnadas con una 35 
maquiriatroceadorii, manteniendose las cor- 
tezas cortadas en una eamara de refrigc- 
raddn hasta su posterior empleo; 

b) someter pieles de ganado vacuno de pesos 
comprehdi^dos entre 20 y 50 kg a un proceso 
de apelambrado conio el descrito cn la etapa 
(a) obteniendose finalmente los serrajes la- 
vados e hinchados con uno o mas asidos co- 
mestibles, a un pH final de 3-4 y reservarlos 
ya troceaaos en una eamara de refrigeracidn 
hasta su posterior empleo; 

c) aometer intestmos de vacuno, cerdo, polio, 
pavo u otros animates a un proceso de la- 
vado para eliminar totalmente el contcnido 
intestinal y separar la grasa externa adhe- 
rida dc modo que no rebase el 20% del 
peso total; higiemzarlos mediante agitad6n 
con una aoluridn de hipoclorito stfdico, su- 
mcrgirlos, eon agitacion, en una solutidn 
de NaOH, lavarlos y finalrnente hincharlos 
tratandolos con una mezcla de acidos co- 
mestibles diluidos y con agitaci6n suave du- 
rante un maximo de 48 h, seguido de lavado 
con agua; 

d) sometei pieles de aves a un trataxniento de 
eliiuinacion total de plumas y lavada se- 
guido de higieniaado con una solution de 
hipoclorito sodico, seguido dc inmersion en ss 
una soluci6n de NaOH, lavado y posterior' 



30 



35 



40 



50 



tratamiento con una solucion acida comesti- 
ble con agitation suave durante un maximo 
de 48 horas, y posterior lavado y troceado 
de Jas pieles hmchadas, las cuales se censor- 
van bajo refrigeracidn hasta su empleo; 

e) mtroducir uno o mas de los componentes 
procedentes de las etapas anteriorcs en un 
bombo con agua corriente para rcalizar otro 
lavado; extraer el agua y anadir uno o mas 
acidos comestibles en una solucion media- 
namente qoncentrada de hasta el 20% agi- 
tando durante unas 48 horas, retirar la so- 
lucion acida y lavar con agua hasta alcanzar 
un pH de 2-3* 

f) anadir agua a la mczcla procedente de la 
etapa anterior y uno o mas diversos se- 
leccionados entre celulosa, hidroxipropilce- 
lulosa, hidroxiporpolmetilcelulosa, alginate 
s6dico, carboximetilcelulosa, metilcelulosa, 
alginato de propilenglicol o una mefceia de 
los mismos como espesante en una pro- 
porci6n de hasta el 10%; glucosa, saca- 
rosa, lactosa, fructosa o una mezcla de los 
mismos como acelerantcs de la coagulacitfn 
en una proporci6n de hasta el 5%, sorbi- 
tol, manitol) propanotriol o una mezcla de 
ellos como plastificante en una proporci6n 
de hasta el 5%; asi como uno o mas acidos 
seleccionados entre acetico, lactico, cifcrico 
y clorhfdrico para dar a la pasta un valor 
de pH final de 2,7-3,3, 

g) introduce la mezela en una amasadora du- 
rante no menos de 30 minutos para ama- 
sarla y uniformizarla; 

h) pasar la masa procedente de la etapa ante- 
rior por un mohno colojdal con una primera 
placa de agujeros de diametTO no inferior a 5 
mm y una segunda placa de agujeros con un 
diametro no superior a 5 mm obtcniendose 
una masa suficientemente homogdnea y con 
un grano de material eolagenico adecuado 
para pa$arla por un sistema de rodUlos que 
lamina los granos eolagenicos sin recortar 
excesivamentc las fibra^ de colageno; 

i) opcionalmente, pasar la masa procedente de 
la etapa anterior por un homogeneizador; y 

j) arnasar la masa procedente de las etapas (h) 
0 (i) en una amasadora de palas a vacio du- 
rante al menos 10 minutos, para eliminar el 
aire ocluido y aumentar la viscosidad de la 
pasta colageno nsi obtenida. 



60 
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(54) Title: Process for Obtaining a Collagen paste 

(57) Abstract: 

Process fdr Obtaining a Collagen Paste 

It comprises removing the hair from pork skinsjising Na 2 S / NaSH / Ca2(OH) 2> washing, 
and treating with an edible acid, producing swollen skins; similar treatment for cow 
skins; washing and making hygienic the intestines of cows, pigs, chickens* turkeys and 
other animals and swelling them, treating them with an edible acid; similar treatment for 
fowl skins; washing, treating with acid and then washing one or a mixture of the above 
components to a pH of 2-3; adding water and one or more additives to the paste 
obtained above in order to obtain a paste with a pH - 2.7 - 3.3; kneading and 
homogenising the paste; passing it through a colloid mill and via a system of rollers and 
kneading it in a vacuum blade kneader* Application to sausage casings. 

Fig.l Fig. 2 
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PROCESS FOR OBTAINING A COLLAGEN PASTE 
DESCRIPTION 

5 The present invention belongs to the field of collagen pastes manufacture from bovine 
corium hide, pig hides, fowl skins and intestines of any of these or other animals. 

These pastes by extrusion and coagulation provide casings ^J^J^gps of diverse 
characteristics at good prices. 

10 

Until recently, all patents describing processes for manufacturing collagen pastes to 
produce casings for sausages via extrusion and coagulation required the use of collagen 
fabric obtained from bovine cattle, and mainly or even exclusively this collagen fabric ^ 
was the corium obtained from said cattle. 

15 : * 

Recently, patents have appeared relating to the use of pig hides to prepare the collagen 
paste. 

Thus, US Patent 4,196,223 describes a method of preparing sausage casings by swelling 
20 pig hide with hydrochloric acid and grinding and homogenising until obtaining an 
extrudable paste. However, the paste obtained is impractical and the casings are brittle 
and weak. 

Canadian patent 695,243 describes another process for preparing a collagen paste also 
25 from pig hide, not for obtaining casings by extrusion but instead for submerging fj 
products in the paste* 

Another US Patent, no, 4,615,889, describes a process that allows obtaining sausage 
casings with better properties than those of US Patent 4,196,223. It mixes its bovine 

30 corium collagen paste in different proportions with another collagen paste obtained 
from pig hides subjected to a saline treatment, immersion in concentrated NaCl solution 
with constant agitation for 24 hours, followed by another 24 hours with more NaCl 
added, and continues for more days in successive stages until the skins are washed, 
swollen with acid and washed again to remove the substances soluble in water/acid 

35 from the skin. 
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Finally, the pig hides are cut into small pieces and mixed with a bovine corium 
preparation, obtaining from this final mixture the final paste for extrusion and 
coagulation, 

However, the above-described process is considerably unproved by that of the present 
invention. The aforementioned process has a very long duration. It has the important 
drawback of not removing all hair, particularly in the part of the roots so that, 
particularly when the extrusion film is thin, there will be scrapes in the film. It uses 
NaCl, sodium citrate and limits the proportion of pork skin in the mixture to a 
maximum of 50%* 

The present invention allows using bovine corium, pig hide, fowl skins and intestines of 
these or any other animals to obtain collagen pastes which by extrusion and coagulation 
provide sausage casings with a wide range of properties regarding the quickness and 
strength of coagulation in brine and the strength and flexibility of the final casing. The 
prices, typically lower of pig hides, fowl skins and intestines further allow the final 
product to be cheaper. 

Different proportions of suitable components will be chosen according to the type of 
sausage, composition, length, thickness, speed of extrusion and the way in which it will 
be cooked- (roasting, frying. ,.). 

Not considering fowl skin and intestines, the bovme^ 
25 from. 100% to 0% and 0% to 100% respectively. The addition of intestines is generally 
O done without reaching the total of corium plus pork skin. Fowl skins will generally not ( 

reach 50% of the sum of the other components. 

Pig hides, intestines and fowl skins will be prepared by methods not previously 
30 considered for this purpose. 

A description is given below of the manner in which the skins and intestines are 
prepared. 

35 
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Split hides obtained from slaughter are used, although fiilJ hides such as those used in 
tanneries can also be used 

5 

The preferred pieces are those of the pig's back, The fat content of the skin depends on 
the part of the animal, reaching up to 30%* It is convenient to lower this percentage to 
levels that depend on the pork-cow ratio that is going to be used, allowing a higher fat 
content for lower pork-cow ratios. A final fat content greater than 6% is not desirable; 
10 It 
The skin must be free of meat and have m adequate fat content for its intended use. 
This is obtained using mechanical hide strippers working at suitable pressures. 

It is not necessary to use fresh hide. Salted hide or even frozen hide may be used, 
15 provided they have no toxic additives (naphthalenes, pesticides, antibiotics, etc.), 

i ' 

To obtain a good end product it is very important that all hair be removed, including 
roots* which cannot be obtained by mechanical means only. 



20 To do so, it is necessary to resort to a chemical hair removal process that eliminates all 
hair, ensuring that none of the components of the treatment will leave toxic residues that 
cannot be eliminated. 

This is a classical process and is based on the use of sulphur and sodium sulphhydrate in 
a calcium hydroxide alkali medium* 

The'dosage of Ca 2 (OH), N&2N, NaSH, the water temperature and the process time will 
be adapted' in each case to obtain, in addition to the hair removal, the separation of most 
of the fat from the skin allowing the reduction of its content to a typical final value of 
2%, although this may be greater (15% for some applications), 

After removing the skin j^j^^o^^^A,^ie pork skin is washed and treated with 
Na2S03 in a buffered medium with pH - 7.0 - 9,0 to oxidise the S° and SH- and 
eliminate them in a harmless manner, then acidifying and checking the absence of lime, 
3 5 sulphur and sulphhydrates. 



25 

G 
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Then the skins are washed with running water until there is no appreciable rise in the 
conductivity of the outlet water compared to the inlet water in contact under agitation 
with the skins. 

5 

Then a diluted solution is added of an acid (citric, lactic, acetic.) of mixture of acids, 
swelling the skins and producing a final pH = 3,5 - 4.0. - 

The swollen skins are then passed through a cutting machine that produces pieces 
10 longer than they are wide with approximate dimensions of 4x2 cm 2 , which are left in a 
refrigeration chamber until the final separation stage. 

15 Full hides are used, although it is also possible to use back, skirt or neck hide which 
have been subjected to a process similar to that described below for full hides. 

The hide can be fresh or preserved with NaCl- Hide preserved with pesticides, 
antibiotics, naphthalenes, etc. must not be used under any circumstances, 

20 

A chemical hair removal process is followed to remove all hair, as needed to use the 
outer superficial half for curing, avoiding any compounds that may leave toxic residues 
under any circumstance. The chemical products used will mainly be Na2S, NaSH, 
Ca(OH)2 etc, and, in general, any useful non-toxic compounds such that after the hair 
25 removal process they can be easily removed completely. A classic hair removal process 
is applied, changing the percentages of chemical compounds, the temperature and 
proportion of water and the process time according to the type of skins used (20 to 30 
kg., 30 to 40 kg. 40 to 50 kg.). 

30 The skins are then stripped of any meat and fat remains on their inner face and divided 
into two sheets, more or less with the same thickness depending on the intended use for 
each part. 

For the purposes considered only the inner layer or corium is used, which must be then 
35 subjected to a desulphuring, deliming and pickling process. 
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The desulphuring and deliming can be done by conventional procedures, with care at all 
times not to introduce substances inadequate for the intended use as a food product of 
the collagen from the hide. The substances used are NazSCb, (NEUkSO** NH4CI, HC1, 
5 H2SO4 and lactic acid. 

An analysis to check for the absence of S= remains will be mainly performed such as 
using lead acetate or sodium plumbite and an indicator of calcium remains such as 
phenolphthalein* 

10 

It is necessary to wash the corium sufficient times until the conductivity of the outlet 
water does not increase appreciably compared to the inlet water in agitated contact with 
(3) the corium. 

1 5 Then, a pickling process is performed on the washed corium with an acid (hydrochloric, 
lactic, citric, acetic.) or mixture of acids in a diluted solution, beating and resting the 
hide until the pH is from 3.5 to 4,0 at all points of all corium, 

The corium is removed from the drum and passed through a cutting machine that will 
20 make pieces longer than they are wide, with approximate dimensions of 4x2 cm which 
are kept in a refrigeration chamber until the final preparation stage, 

Prep^ri^^ejripej>r intestine 

25 Fresh cow, pig, chicken or turkey tripe or intestines are washed in suitable machines 
C:) UI1 til free of intestinal contents. It is convenient to use manual and/or mechanical 

procedures.to remove the outer fat adhered to it so that it represents no more than 20% | 
of total weight 

30 The tripe is washed in water with sodium hypochlorite (550 ppm) to reduce bacterial 
contamination, both on the outside and inside, until practically zero recounts are 
obtained. 

The tripe is cut to pieces of length preferably not less than 10 cm and submerged in a 
35 NaOH solution of up to 2N at ambient temperature, maintaining gentle agitation for no 
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more than 12 hours. The alkali solution is then removed and it is washed with water for 
15 minutes, then submerging it a dilute solution of an acid (lactic, acetic, citric) or 
mixture of these acids and maintained with soft agitation for no more than 48 hours. 

5 The excess acid is then eliminated and the swollen tripe is washed with water, 

A suitable amount is taken for the intended characteristics of the final collagen paste by 
adding and mixing this matter to the aforementioned matter: bovine corium and pork 
skin. 



10 



15 



20 



Adding intestine allows obtaining sausage casings with a greater mechanical strength as | 
well as a great plasticity. 



Preparingthe fowljkbt 



After removing all feathers from the fowl (chicken, turkey.,,) skin it is introduced in a 
drum where a sodium hypochlorite solution (500 ppm) is added and left rotating for the 
time required to eliminate practically all bacterial contamination. The solution is poured 
and the skin is washed with running water in movement for at least 30 minutes. 

The water is poured and a NaOH solution of up to 2N is added in which the skins are 
kept with gentle agitation for up to 36 hours. 



Then the liquid is poured and the skins are washed with water for at least 30 minutes, 
25 An aqueous solution is introduced in the drum with up to 10% acid (lactic, citric, 
i acetic. , .) or a mixture of these acids, leaving the skins with gentle agitation for no more 
than 48 hours. 

The acid solution is poured and the excess acid is washed with running water until the 
30 pH is from 23 to 3.0, 

The washed and swollen skins are then taken out of the drum and cut into pieces of 
approximate size 4x2 cm and kept in refrigeration from 0 to 5°C 

35 
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Depending on the composition of the sausages for which the casings are intended, their 
size (l™?^ thickness), the extrusion speed desired and any different subsequent 
5 processes, and also depending on the type of cooking (roasting, frying.*.) before they 
are eaten, a suitable mixture of the intermediate preparations of bovine corium, pig hide, 
intestines and fowl skin will be prepared in each case. 

These components (although not necessarily all four will be present in all cases, and 
10 even in some cases only one will be used) are introduced in a drum where they will be 
subjected- to a final washing process with running water for at least 24 hours, turning 
until there is no increase in conductivity of the inlet and outlet water except that due to 
(5; ) the acid or acids impregnating them. 

IS Then the water is extracted and an acid or mixture of acids (lactic, citric, acetic.) 
added by concentrations up to 20%, and it is kept with agitation for up to 48 hours, The 
acid liquid is then removed and the excess washed with water until the collagen pieces 
have a pH from 23 to 2*8. A representative sample of the mixture of collagen pieces 
will be diced in a cutter to analyse the percentage humidity, fat content and protein 

20 content with fast analysers. 

In view of the results of the analysis of the mixture of collagen matter, the amounts of 
water and additives to be added are calculated and subsequently added. The additives 
used will depend on the intended properties and include, among others, cellulose, 
25 hydroxypropyl cellulose, hydroxypropyl methyl cellulose, sodium alginate, 
C J carboxymethyl cellulose, methyl cellulose, propylene glycol alginate or mixtures 

thereof, as thickening substance, in a proportion of up to 10%; A selection will be made 
among glucose, saccharose, lactose, fructose or a mixture thereof as coagulation 
accelerators, in a proportion of up to 5%> A selection will be made among sorbitol, 
30 manitol, ^rppapqfriol or a mixture thereof as a plasticiser in a proportion of up to 5% 
The necessary amount of acid (acetic, lactic, citric, hydrochloric) or a mixture thereof 
will be added for the final paste to have a pH from 2.7 to 3.3, 

All the materials added to the collagen material will be added to it in a kneader, adding 
35 part of the water in the form of crushed ice so that the temperature of the collagen paste 
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at the end of the process is not above 18°C The mixture will be kneaded and 
homogenised for no less than 30 minutes. It will be passed through a colloid mill with a 
first plate of orifices with diameter not under 5 mm. 

At this point, a sufficiently homogeneous mass is obtained with a collagen material 
grain size suitable for passing through a system of rollers that laminates the collagen 
grains without unnecessarily cutting the collagen fibres. 

In this way, sufficiently long collagen fibres are obtained to provide a high functionality 
of the final paste. 

Then the paste is introduced in a vacuum blade kneader and kept for not less than 10 
minutes in action. Extracting the aid occluded in the paste and kneading increase 
viscosity considerably with respect to the previous situation. 

When working with bovine hide corium heavier than 40 kg, it is convenient to add to 
the above-described stages other stages in which at the outlet of the rollers the paste 
passes through a homogeniser which can work with up to 400 kg/cm 2 to eliminate any 
lumps from the corium from greater animals. The kneading and air extraction stages 
would then follow. 

In the homogeniser the fibres are shortened, but the greater strength of collagen fibres 
from greater animals compensates this shortening and the functionality of the paste is 
acceptable for certain applications, 

For some applications requiring a lower strength of the final casing will allow using this 
process without the roller stage for corium from hide of any weight. 

It is important to point out that thetemper&ar^ a* any 

time during the process* 

This description is complemented by drawings where, for purposes of illustration and in 
a non-limiting manner, the following is shown: 

Figure 1 is an elevation view showing the arrangement of tlie rollers used to laminate 
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the mass. 

Figure 2 is a plan view of the same apparatus. 

5 With reference to these figures, we can see that the set of rollers comprises the two pairs 
of rollers 1 and 2. The rollers 1 are disposed with a maximum separation from each 
other of 1 mm and have a helical longitudinal striation in the sense of the axis of 
rotation with transverse markings 3. 

1 0 The rollers 2 have a maximum separation of 0,25 mm and have a smooth surface. 

The following examples give detailed and accurate descriptions of the execution of the 
invention. However, it must be understood that these examples are given by way of 
illustration and do not limit the scope of protection of the invention, which is 
1 5 determined exclusively by the accompanying Claim. 

Example 1. 

Preparing the skins and intestines 

20 

? Pork 

Fresh pig hides from the loin are used which adjusted with the stripper were taken to a 
fat content of 10%. 

25 

The pork skin pieces were introduced in a drum with other substances, calculated with 
respect to the weight of the skin pieces as follows: 

100% water at 25°C 
30 4% NajS 

2% NaSH 
8% Ca(OH) 2 

and the drum was rotated as per the usual practice until all hair was removed, including 
35 the roots, which occurred before 36 hours. Kaolin can be added b a 10% proportion to 
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facilitate hair removal, in which case the water can be reduced as much as 50%. 

After checking the disappearance of the hair new baths were applied to desulphur and 
delime the skins, also according to known methods. 

5 

The skins were washed with 200% water at ambient temperature with 1% HQ for one 
hour until the acid was used up, with the final pH about 8,0. 

Another bath was prepared with 100% water at ambient temperature and 

10 

1.0% Na 2 S0 3 
1.4% (NH4MSO4) 
' 0.7% NH4CI 
1.5% HC1 

IS 

buffered with ammonium lactate to a pH of 4.0. 

It was turned for not less than 1 hour and the liquid poured* 

20 It was washed again twice with water at ambient temperature, stopping the washing 
when no appreciable increase in the conductivity of the outlet water was observed 
compared to the inlet water. 

The absence of sulphur anions was verified with lead acetate. 

25 

Acidification followed with a mixture of hydrochloric and lactic acids in diluted 
solutions with 2% hydrochloric acid and 4% lactic acid for a pH inside the skin of 3.5 to 
3.7, 

30 All the pig hide material was extracted and cut to approximate dimensions of 4x2 cm. 
Cow 

35 Cow hides with a weight from 30 to 40 kg were subjected to a process equivalent and 
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11 

similar to that described above for pig bide. 

After the hair was removed from the hide the meat was removed and the leather was 
separated from the corium. 

Full corium was used for sampling, applying a similar treatment to that described above 
for pig hides until obtaining small rectangular corium pieces washed and acidified. 

Intestines 

Fresh pore intestines were used, washed on the inside and outside and cut, preserved in 
common salt for 3 days in a refrigerator. 



The intestines were placed in a drum where the salt was washed and the turned for 1 
IS hour with 200% water at ambient temperature with sodium hypochlorite (500 ppm). 

The liquid was poured out and another load of 200% water at ambient temperature was 
introduced with a IN NaOH solution maintaining intermittent turning (5 minutes 
turning, 25 minutes at rest for 1 2 hours). 

20 

The alkali solution was removed, washing with 200% water two times turning 15 
minutes each time, then adding 200% of a mixture of acetic and lactic acids at 5% in 
water. It was maintained for 36 hours with intermittent turning (5 minutes turning, 25 
minutes at rest). The acid solution was removed, washing with 200% water two times 
25 turning 15 minutes each time. 

Fowl skin 

Frozen turkey skins were used without feathers or meat. After adequate thawing, they 
3 0 were introduced in a drum with water at ambient temperature (200%) and sodium 

.hypochlorite (500 ppm) and the assembly was turned for 1 hour. The liquid was poured 
out and another load of 200% water at ambient temperature was introduced with a IN 
NaOH solution and turned for 1 8 hours intermittently (5 minutes turning, 25 minutes at 
rest); The alkali solution was removed, washing with 200% water two times turning 15 
35 minutes each time. 
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Another water load was added (200%) as well as a mixture of acetic and lactic acids at 
5%, It was maintained for 36 hours with intermittent turning (5 minutes turning, 25 
minutes at rest). The liquid was poured out washing again with water ( 200%) two 
5 times. 

The washed and acidified skins were removed and cut to a size equivalent to 4x2 cm. 

With the collagen material prepared, washed and swollen with acid from all four origins 
10 (bovine corium, pork skin, pork intestines and turkey skin) the following mixtures were 
prepared by way of example. 

( ' Example 1(a) 

1 5 The fol lowing was used: 

50% corium 

35% pig hide * 

10% intestines 

20 5% turkey skins 

and the mixture was introduced in a kneader with the necessary water (water + ice) 
adding as additives carboxymethyl cellulose (1% of the final product), dextrose (03% 
of the final product), propanotriol (0.3% of the final product). 
25 r ^ ~ 

^- } After 2 hours of kneading in both directions alternatively for 30 minute periods the 

paste was passed though a colloid mill with plates having orifice diameters of 8mm and 
5mm respectively. 

30 From the colloid mill the partially ground paste was sent to the feeding hopper of the 
roller machine described above, with a separation of respectively 1 mm and 0,50 mm in 
the first and second stages. 

The paste was then kneaded in a vacuum for 10 minutes and packaged in boxes for 
35 delivery to the extrusion factories. 
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+\*\ 

The analysis of the collagen paste showed 4 J% protein, 0.6% fat, pH 3,1, It was used to 
extrude on thin Frankfurt-type sausages, 

5 Example 1(b) 

The following was used; 

60% pig hide * 
10 3 5 % bovine corium 

5% intestines 

with low viscosity methyl cellulose (0.5%), dextrose (0.4%) and sorbitol (0,7%) as 
additives. 

15 

The preparation wa$ similar to that described above in Example la, with the difference 
that the paste was passed through a homogeniser after passing through the roller 
machine. \ 

20 A paste was obtained with the following analysis results; 3.9% protein, 1.8% fat, pH 
3.0. It was used to extrude on thick Vienna-type sausages, ^ 

Example 1© 



25 The following was used: 




90% intestines 
10% pig hides * 

30 and the additives used were cellulose up to 2%, dextrose 0.5% and propanotriol 0.5%, 
The preparation was similar to that of Example 1 a. 

A collagen paste was obtained with 4.8% protein, 2.5% fat, pH 2.9 which was used to 
35 extrude on thick sausages. 
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CLAIMS 

1. Process for obtaining a collagen paste efcaraeierised to i&at it wmprisre^he 
following stages, all of which are earned out at a temperature under 1 8°C: 

5 

a) Subjecting jgig^hide^with weights not greater than 100 kg, gutted, clean of 

any meat remains and with a fat content of at most 30%, to a hair removal 1 A Va * 
process in order to eliminate all of the hair and roots while reducing the fat 
content to _2-lS °/o using sulphur and sodium sulphhydrate in an alkali 

10 medium of calcium hydroxide, followed by washing with water and 

treatment with Na 2 S0 3 in a buffered medium to oxidize the S m and the SH- 
and a subsequent acidification, followed by washing with running water and 
addition of a diluted solution of one or more edible acids to swell the skins to 
a final pH of 3 to 4; and finally cutting the swollen skins with a cutting 

15 machine, keeping the cut skins in a refrigeration chamber until they are used; 

b) Subjecting bovine hides with weights ranging from 20 to 50 'kg to a hair 
removal process as that described in stage a), finally obtaining the corium 
washed and swollen with one or more edible acids at a final pH of 3-4 and 
keeping them already cut in a refrigeration chamber until the are used; 

20 c) Subjecting intestines of cows, pigs, chicken, turkeys or other animals to a 

washing process in order to remove all intestinal contents and separating the 
external fat adhered to them so that the fat content is no more than 20% of 
the tot al weight ; making them hygienic by agitation with a sodium 
hypochlorite solution, submerging them in a NaOH solution, washing them 

25 and finally swelling them with a mixture of diluted edible acids and with 

C : J gentle agitation for a maximum of 48 hours, followed by washing with 

water; 

d) Subjecting fowl skins to a process for complete removal of feathers and 
washing followed by hygienisation with a sodium hypochlorite solution, 

30 then submerging them in a NaOH solution, washing and finally swelling 

with an edible acid solution with gentle agitation for a maximum of 48 
hours, followed by washing and cutting the swollen skins, which are kept in 
a refrigeration chamber until they are used; 

e) Introducing^ one .or , more ^ of ^ the components obtained from the previous 
35 stages in a drum with running water for another washing; removing the 



This fax was received by GFI FAXmaker fax server. For more information, visit: http://www.gfi.com 



From: 01412217739 Page: 26/27 Date: 3/13/2008 8:12:06 AM 

15 

water and adding one or more edible acids in a medium concentration 
solution of up to 20% with agitation for about 48 hours, removing the acid 
solution and washing with water until reaching a pH of 2-3; 

f) Adding water to the mixture obtained from the previous stage and one or 
more substances selected among cellulose, hydroxypropyl cellulose, 
hydroxypropyl methyl cellulose, sodium alginate, carboxymethyl cellulose, 
methyl cellulose, propylene glycol alginate or a mixture thereof as a 
thickener in a proportion of up to 10%; glucose, saccharose, lactose, fructose 
or a mixture thereof as coagulation accelerants in a proportion of up to 5%; 
sorbitol, manitol, propanotriol or a mixture thereof as plasticiser in a 
proportion of up to 5%; and one or more acids selected among acetic, lactic, 
citric and hydrochloric acids to make the final paste have a pH ■ 2.7 - 33; 

g) Introducing the mixture in a kneader for not less than 30 minutes in order to 
knead and homogenise it; 

h) Passing the mass obtained from the previous process through a colloid mill 
with a first plate having orifices with diameter not less than 5 mm and a 
second plate having orifices with diameter not more than 5 mm to obtain a 
sufficiently homogenous mass and with a collagen material grain size 
suitable for passing it through a system of rollers that laminates the collagen 
grains without shortening the collagen fibres excessively; 

i) Optionally, passing the mass obtained from the previous stage through a 
homogeniser, and 

j) Kneading the mass obtained from stages h) or i) in a vacuum blade kneader 
, for at least 10 minutes to eliminate occluded air and increase the viscosity of 
the collagen paste thereby obtained* 
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PROCESS FOR OBTAINING A COLLAGEN PASTE 
ABSTRACT 

It comprises removing the hair from pork skins using Na^S / NaSH / Ca 2 (OH) 2> washing 
and treating with an edible acid, producing swollen skins; similar treatment for cow 
skins; washing and making hygienic the intestines of cows, pigs, chickens, turkeys and 
other animals and swelling them, treating them with an edible acid; similartreatment for 
fowl skins; washing, treating with acid and then washing one or a mixture of the above 
components to a pH of 2-3; adding water and one or more additives to the paste 
obtained above in order to obtain a paste with a pH « 2 J ~ 3.3; kneading and 
homogenising the paste; passing it through a colloid mill and via a system of rollers and 
kneading it in a vacuum blade kneader* Application to sausage casings. 
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